Decoy oligonucleotide characterization of GATA-4 transcription factor in hypertrophic agonist induced responses of cardiac myocytes.
GATA-4 transcription factor is required for normal cardiac development. However, it is unknown whether GATA-4 is an essential mediator of hypertrophic responses in the heart. Rat B-type natriuretic peptide (BNP) gene promoter contains a region of two adjacent GATA binding sites (between -68 and -97) with high affinity for GATA-4. In order to block GATA-4 dependent signaling in cultured neonatal rat ventricular myocytes we administered a synthetic 30-bp phosphorothioated double-stranded DNA complementary to the rat BNP promoter region (between -68 and -97) as a "decoy" cis-element to bind GATA-4. GATA decoy oligodeoxynucleotide treatment of cardiomyocytes blocked GATA-4 DNA binding activity in electrophoretic mobility shift analysis and decreased baseline expression of cardiac natriuretic peptides and GATA-dependent promoter activity. In contrast, blocked GATA-4 DNA binding did not prevent endothelin-1 or phenylephrine induced expression of cardiac natriuretic peptides. Mutation of GATA binding sites at -80 and -91 rat BNP promoter downregulated baseline but did not affect endothelin-1 or angiotensin II induced promoter activity. Additively, GATA decoy oligodeoxynucleotide treatment was insufficient to block endothelin-1 induced activation of protein synthesis or sarcomeric protein assembly. In conclusion, a targeted disruption of GATA-4 DNA binding activity is insufficient to prevent hypertrophic agonist induced responses of ventricular myocytes.